In many steel plate stockyards, steel plates are piled up on the yard for a restriction of the yard's site area, and the steel plates must be moved from the top op the pile one by one. Therefore, we must turn over the many steel plates to pick up objective plates for the sorting. Workloads of turning over the steel plates are relevant to an order of pick up the steel plates. So, planning to determine the order can reduce costs for delivering the steel plates. This planning problem is a large scale multi-decision problem including hierarchical decisions. For this reasons, it is difficult to optimize the problem using usual optimization techniques such as Taboo search and Genetic algorithm. In this paper, the planning problems are modeled as Markov decision processes, and optimum planning is achieved by Hierarchical reinforcement learning. The proposed method is demonstrated through several numerical experiments to compare a method using a simple heuristics. The results off the numerical experiments show that the proposed method can save the costs about more than 10% compared to the method using the heuristics.
1.
1 " " * ( ) * * 50 ,, , , , Guangmin 1)
( ) Guangmin
2
2.3
(1) G Yp Yt 2.4 1.
2.
3. 
3.

3.1
5) 6) s S a A s a s ′ P (s ′ |s, a) R(s ′ |s, a) 1 s a Q(s, a)= a s s P 1 ) , | ' ( 2 2 = a s s P 1 ) , | ' ( 3 3 = a s s P 1 ) , | ' ( 1 1 = a s s R 1 ) , | ' ( 2 2 = a s s R 1 ) , | ' ( 3 3 = a s s R ' :
3.2
Q * (s, a) Bellman Q * (s, a) = ∑ s ′ ∈S P (s ′ |s, a) [ R(s ′ |s, a) + max a ′ ∈A Q * (s ′ , a ′ ) ](3)
MAXQ MAXQ
4.
(MAXQ) (Heuristics)
(Heuristics)
Ct (gi, yj) yj gi Table 2  Case1  Case3  Case2  Case4  Case1  Case2  50  Case3  Case4  100  Table 3 4  4 Fig.7 Table 3 (Difference) Fig.7 x Case y Max Episode = 30000 Case number
Step 0 
